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Green , 1976 Deligne Lusztig [DL] .





. $GL_{n}$ $Sp_{2n}$ $SO_{n}$ ,
. , , Green ,
Weyl , symbol ,
. . – , $B_{n}$ Weyl ,
$G(e, 1, n)=\mathfrak{S}n\ltimes(\mathbb{Z}/e\mathbb{Z})^{n}$ . $e=1$ $\mathfrak{S}_{n},$ $e=2$
$B_{n}$ Weyl – . symbol $G(e, 1, n)$ , Green
.
, $G(e, 1, n)$ Green .
, $G(e, 1, n)$ Green
. , $G(e, 1, n)$ , Schur Hall-Littlewood , Schur
Hall-Littlewood Green . Schur
Macdonald [M] , Hall-Littlewood
. , [S2] .
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$G(e, 1, n)$ $G(e,p, n)$ . ) $p$ $e$ .
, $G(e, e, n)$ $D_{n}$ Weyi . $‘(e=2$ , $G(2,2, n)$
$D_{n}$ Weyl – ) , Green , $G(e, 1, n)$
. , $D_{n}$ Green
h , . $G(e, 1, n)$
\check C [S3] , ,
$D_{n}$ Green .
$D_{n}$ , ,




:Chevalley Green , [S3] . –
, $D_{n}$- non-split type (Steinberg )
Green . [S3]
.
2.1. $G$ $\mathrm{F}_{q}$ , $F:Garrow G$ Frobenius
. Deligne-Lusztig , $F$- $T$ $T^{F}$ $\theta$ : $T^{F}arrow\overline{\mathrm{Q}}_{l}^{*}$
, $(\theta)$ . , $\overline{\mathrm{Q}}_{l}$ $\mathrm{c}\mathrm{h}\mathrm{F}_{q}$ $l$ ,
l- Qz . $R_{T}^{G}(\theta)$ $G^{F}$ $G_{\mathrm{u}\mathrm{n}\mathrm{i}}^{F}$ ,
$G_{\mathrm{u}\mathrm{n}\mathrm{i}}^{F}$ $G^{F}$- $Q_{T\mathrm{n}\mathrm{i}}^{G}$: $c_{\ athrm{u}}^{F}arrow\overline{\mathrm{Q}}_{l}$ $G^{F}$ Green . $Q_{T}^{G}$ $\theta$
. , $T$ $T’$ $G^{F}$- , $Q\mathit{7}=Q_{T}^{G}$, .
, $\tau_{0}$ $F$- Borel $F$- }$\sim$ .
GF- – . $W=N_{G}(T_{\mathit{0}})/\tau_{0}$ $G$ Weyl . $F$
$W$ . $G$ $F$- $G^{F}$- , $W$ F-twisted
class $W/\sim_{F}$ 1 1 . , $x,$ $y\in W$ , $y=z^{-1}xF(z)$
$z\in W$ , $x\sim_{F}y$ ( $\mathrm{F}$-twisted conjugate) , $W$
$W/\sim_{F}$ . , $\sigma$ : $Warrow W$ $F$ $W$ ,
$W=W\aleph\langle\sigma\rangle$ ( ) $\text{ }$ . $\overline{W}$ $W$ $W\sigma$ $\overline{W}$
108
, $W\sigma/\sim$ $w\sigmarightarrow w$ $W/\sim_{F}$ – .
, $w\sigma\in W/\sim$ $G$ $F$- $T_{w\sigma}$ .
, $W$ $F$- $\overline{W}$ . $W$
$W^{\wedge}$ , $F$- $W_{\mathrm{e}\mathrm{x}}^{\wedge}$ . $\chi\in W^{\wedge}$ ,
$\overline{W}$ – , $\sigma$ . , $\overline{\chi}$
. $W$ $F$- , $W$ F- $\text{ }$ ,
.
$\text{ _{})}$ $\mathcal{V}_{\mathrm{u}\mathrm{n}\mathrm{i}}$ $G_{\mathrm{u}\mathrm{n}\mathrm{i}}^{F}$ $G^{F}$- . ,
$Q_{T}^{G}\in \mathcal{V}_{\mathrm{u}\mathrm{n}\mathrm{i}}$ . , $\chi\in W_{\mathrm{e}\mathrm{X}}^{\wedge}$ ,
$Q_{\overline{\chi}}=|W|^{-1} \sum_{\sigma w\sigma\in W}\overline{x}(w\sigma)Q_{\tau}^{c}w\sigma$
, $Q_{\overline{\chi}}\in \mathcal{V}_{\mathrm{u}\mathrm{n}\mathrm{i}}$ . $Q_{\overline{\chi}}$ , $\overline{\chi}$
.
22. $C$ $G$ $F$- . $u\in C^{F}$ , $A_{G}$
.
$(u)=Z_{G}(u)/Z_{G}^{0}(u)$
, $F$ $A_{G}(u)$ . $C^{F}$ $G^{F}$- , $A_{G}(u)$.
$F$-twisted class $A_{G}(u)/\sim_{F}$ ( 2.1 ) 1 1
. $\rho$ $A_{G}(u)$ $F$- $(C, \rho)$ . , $I$
$(C, \rho)$ . $I$ $G^{F}$ –
.
Weyl , $\sigma$ $F$ , $A_{G}(u)$ , $A_{G}(u)$
$\overline{A}_{G}(u)$ . $\rho\in A_{G}(u)^{\wedge}$ $\overline{A}_{G}(u)$ $\overline{\rho}$ . $a\in$
$A_{G}(u)/\sim_{F}$ $C^{F}$ $u_{a}$ . $i=(C, \rho)\in I$ , $Y_{i}\in \mathcal{V}_{\mathrm{u}\mathrm{n}\mathrm{i}}$
$Y_{i}(v)=\{$
$\overline{\rho}(a\sigma)$ $v$ $u_{a}$ GF- ,
$0$ $v\not\in C^{F}$ ,
. , $\{Y_{i}|i\in I\}$ vuni .
, $I_{1}$ $G$ $C$ $\rho\in A_{G}(u)^{\wedge}$ $(C, \rho)$ ( ,
$F$ ). $W^{\wedge}$ $I_{1}$ , , “Springer ” $f$ : $W^{\wedge}arrow I_{1}$
. $f(W_{\mathrm{e}\mathrm{x}}^{\wedge})=I_{0}$ . $I_{0}\subset I$ . $f(\chi)=i$ , $Q_{\overline{\chi}}=Q_{i}$ .
$Q_{i}\in \mathcal{V}_{\mathrm{u}\mathrm{n}\mathrm{i}}$ , $Q_{i}$ $Y_{j}$ . , $Q_{i}$ $Y_{j}(j\in I_{0})$
109
. ( Lusztig [L3]
, ). , $Q_{i}$
$Q_{i}= \sum_{\mathrm{o}j\in I}p_{ijj}Y$
, $p_{ij}\in\overline{\mathrm{Q}}\iota$ .
, $W$ , Green $Q_{\tau_{w\sigma}}^{G}(w\sigma\in W)$ ,
$\chi\in W_{\mathrm{e}\mathrm{x}}^{\wedge}$ $Q_{\overline{\chi}}$ . $Y_{j}$ ,
Green $P=(p_{ij})$ . Lusztig [L3] $P$
$(^{*})$ $P\Lambda {}^{t}P=\Omega$
– .* , ${}^{t}P$ $P$ . , $(^{*})$
Green , $\Omega$ Weyl
. - , $I_{0}$ $i\leq i’$ : $i=(C, \rho),$ $i’=$
$(C^{J\prime}, \rho)$ , $\overline{C}\subset\overline{C}’$ ( $\overline{C}$ $C$ $G$ ) , $i\leq i’$ .
, $I_{0}$ $C=C’$ , $i\sim i’$ . $I_{0}$ ,
, . , $P,$ $\Lambda,$ $\Omega$
, . Lusztig,
Borho-MacPherson , Green $Q_{\chi}$ cohomology
, $P$ : $P$
, $C$ $q^{d_{u}}I$ .
, $u\in C,$ $B$ $G$ Borel $B$ $=\{B_{1}\in G/B|u\in B_{1}\}$ ,
$d_{uu}=\dim\beta$ . , $\Lambda$ ,
. , , $(^{*})(\Omega$ , $P,$ $\Lambda$
) , $P$ $\Lambda$ – .





$P\Lambda {}^{t}P=\Omega$ $s_{p_{2n},n+1}SO_{2}$ , symbol
Weyl . , Dn- .
3.1. $W_{0}=\mathfrak{S}_{n}\ltimes(\mathbb{Z}/2\mathbb{Z})^{n}$ $B_{n}$ Weyl , $M=\mathbb{R}^{n}$ $W_{0}$
. $\mathbb{R}^{n}$ , $W_{0}$ $\pm 1$ $n$
– . non-zero 1 $W_{0}$
$W$ . $W\simeq \mathfrak{S}_{n}\ltimes(\mathbb{Z}/2\mathbb{Z})^{n-1}$ $D_{n}$ Weyl , $W$ 2
Weyl $W=N_{G}(\tau_{0})/T_{0}$ – . , $G$ $D_{n}$ .
, $\sigma$ : $Warrow W$ Frobenius . $G^{F}$ split tyPe , $\sigma=1$
, non-split type $\sigma$ 2 . , $t_{1}$ – $-1$ ,
1 , $\mathrm{a}\mathrm{d}t_{1}$ : $Warrow W,$ $w\vdasharrow t_{1}wt_{1}^{-}1$ , $W$ $\mathrm{a}\mathrm{d}t_{1}$
. non-split type , $\sigma=\mathrm{a}\mathrm{d}t_{1}$ , $\overline{W}=W^{\chi}\langle\sigma\rangle$
$B_{n}$ Weyl $W_{0}$ – . , $\overline{W}$ $W_{0}$ . $\sigma=1$
$\sigma=\mathrm{a}\mathrm{d}t_{1}$
$\overline{W}=W$ W=% .
$S(M)$ $M$ , $I_{+}$ ( ) $W$
$S(M)$ . $R$ $W$ $S(M)/I_{+}$ . $R$
$R=\oplus_{i}R_{i}$ . $t$ , $R$ Poincar\’e $P_{W}(t)$
$P_{W}(t)= \sum_{i\geq 0}(\dim Ri)t^{i}$ .
$P_{W}(t)=(t^{n}-1) \prod\frac{t^{2i}-1}{t-1}n-i=11$
. $\in:$ $\overline{W}arrow\pm 1$ $\overline{W}$ . $W$- $W\sigma$ $f$
$R^{\pm}(f)\in \mathbb{R}(t)$ ,
(3.1.1) $R^{\pm}(f)=(t-1)^{n_{P_{W}(\eta(\sigma)t)\frac{1}{|W|}}} \sum_{w\in W}\frac{\epsilon(w\sigma)f(w\sigma)}{\det_{V}(t\cdot \mathrm{i}\mathrm{d}_{M}-w\sigma)}$
. , $\sigma=1$ , $\eta(\sigma)=1,$ $\sigma=\mathrm{a}\mathrm{d}t_{1}$ , $\eta(\sigma)=-1$ ,
$R^{\pm}(f)$ , $\eta(\sigma)=\pm 1$ . , $w\sigma\in W_{0}$ $M$
, . $\sigma=1$ , $\langle$ , $\rangle_{W}$ $W$
$\chi\in W^{\wedge}$ $R^{+}( \chi)=\sum_{i}\langle\chi, R_{i}\rangle Wt^{i}$ . , $R^{+}(\chi)$ $\chi$
111
fake degree – . , $W$ = $f$ , $R^{+}(f)\in \mathbb{Z}[t]$
.
, $N$ $W$ $(=\dim G/B)$ . ,
$N$ $R$ – , $R_{N}\simeq\epsilon$ .
.
32. $n$ $\alpha$ , $\alpha_{1}\geq\alpha_{2}\geq$ . $.’$ . $\geq\alpha_{r}>0$ , $\sum_{i}\alpha_{i}=n$
. $|\alpha|=n$ . 2- $\alpha=(\alpha^{(0)(1)}, \alpha)$ 2 $\alpha^{(0)(1)},$$\alpha$ .
, $\alpha$ $| \alpha|\text{ }|\alpha|=\sum_{i}|\alpha^{(i)}|t_{\llcorner}^{\vee}’ \text{ }$ . $P_{n,2}$ $n$ $2_{-JJ}’\iota^{\mathrm{J}}\text{ }$
. $W_{0}$ $W_{0}^{\wedge}$ $\prime \mathcal{P}_{n,2}$ parametrize
. $\alpha\in P_{n,2}$ $W_{0}$ $\chi^{\alpha}$ . , $\alpha=$ $((n),$ $-)$
$\alpha=(-, (1^{n}))$ $\epsilon$ .
$P_{n,2}$ $\theta$ $\alpha=(\alpha^{(0)(1)}, \alpha)$ , $\theta(\alpha)=(\alpha(1), \alpha(0))$ .
, $W$ . \mbox{\boldmath $\chi$}\alpha \in W . $\theta(\alpha)\neq\alpha$ , $\chi^{\alpha}\in W_{0}^{\wedge}$
, $\theta(\alpha)=\beta$ , $\chi^{\alpha}|_{W}=\chi^{\beta}|_{W}$ . ,
$\theta(’\alpha)=\alpha$ , $\chi^{\alpha}|_{W}=\chi^{\alpha,1}+\chi^{\alpha,2}$ 2
. $W$ , . .
$P_{n,2}/\sim$ $7\mathit{2}_{n,2}$ $\theta$- . , $\alpha\in P_{n,2}$ , $\mathit{0}_{\alpha}$ $\alpha$ \theta -
. , $W$ $\chi^{\alpha,i}(1\leq i\leq 2/\mathit{0}_{\alpha})$ ,
(32.1) $W^{\wedge}=\{\chi^{\alpha,i}|\alpha\in P_{n,2}/\sim, 1\leq i\leq 2/\mathit{0}_{\alpha}\}$
$W$ .
, $\sigma\neq 1$ . $\chi\in W^{\wedge}$ $\sigma$- , $\chi$ $\overline{W}=W_{0}$
$\chi=\chi^{\alpha}|_{w}$ . ,
(3.2.2) $W_{\mathrm{e}\mathrm{x}}^{\bigwedge_{=}}\{\chi^{\alpha,1}\in W^{\wedge}|\mathit{0}_{\alpha}=2\}$
. $W^{\wedge},$ $W_{\mathrm{e}\mathrm{X}}^{\wedge}$ ( ) . (3.2.1)
$\alpha$ ( , ) $P_{n,2}^{+}/\sim$ , (3.2.2)
$\alpha$ $P_{n,2}^{-}/\sim$ . $W^{\wedge}\simeq P_{n,2}^{+}/\sim$
)
$W_{\mathrm{e}\mathrm{X}}^{\wedge}\simeq P_{n,2}^{-}/\sim$ .
33. $m>0$ , $Z_{n}^{0_{=}}Z^{0}(nm)$ $n$ 2- $\alpha=(\alpha^{(0)(1)}, \alpha)$
. , \alpha ( $\alpha_{1}^{(k)}\geq\cdots\geq\alpha_{m}^{(k)}\geq 0$ ,
112
$\alpha^{(k)}\in \mathbb{Z}^{m}$ . , $r\geq 0$ , 2- $\Lambda^{0}=\Lambda 0(m)=(\Lambda_{0}, \Lambda_{1})$
(3.3.1) $\Lambda_{0}=\Lambda_{1}$ : $(m-1)r\geq\cdots\geq 2r\geq r\geq 0$ ,
. $Z_{n}^{r}=Z_{n}^{r}(m)$ $=\alpha+\Lambda^{0}(\alpha\in Z_{n}^{0})$ 2- .
, 0, $\alpha$ . $\Lambda=\Lambda(\alpha)$ , $\alpha$ r-
symbol . , $m’=m+1$ , shift operation $Z_{n}^{r}(m)arrow Z_{n}^{r}(m’)$
. $\Lambda-\succ\Lambda’$ , $A=(\Lambda_{0}, \Lambda_{1})$ , $\Lambda’=(\Lambda_{0}’, \Lambda_{1}’)$ $\Lambda_{k}’=(\Lambda_{k}+r)\cup\{0\}$
$(k=0,1)$ . shift operation symbol –
symbol . , $m$ . ,
$m$ .
$\ovalbox{\tt\small REJECT}$ , $\Lambda’$ ) ( ) –
, similar . $Z_{n}^{r}$ similar similarity class
. , $a:Z_{n}^{r}arrow \mathbb{Z}_{\geq 0}$ . $\Lambda^{0}$ . $\Lambda\in Z_{n}^{r}$
,
(3.3.2)
$a( \Lambda)=\sum_{\lambda’\lambda,,\in A}\min(\lambda, \lambda’)-\mu:,\mu’\in\sum_{A0}\min$.
$(\mu, \mu’)$ ,
$\text{ }$ . $a$ shift operation , similarity class –
.
, symbol $W$ : $\theta(\alpha)\neq\alpha$
, $\Lambda(\alpha)$ (\theta (\alpha )) – . - , $\theta(\alpha)=\alpha$ , $\Lambda(\alpha)$ $\Lambda(\alpha^{1}))\Lambda(\alpha^{2})$
. , $Z_{n}^{r,+}/\sim$ $\text{ }$ . $(3.2.1)$ , $Z_{n}^{r,+}/\sim$ $W^{\wedge}$
1 1 . , $W_{\mathrm{e}\mathrm{X}}^{\wedge}$ $Z_{n}^{r,-}/\sim$ .
, $Z_{n}^{r,-}/\sim$ $W_{\mathrm{e}\mathrm{x}}^{\wedge}$ 1 1 .
34. $r=1$ symbol $Z_{n}^{1,\pm}/\sim$ , $SO_{2n}^{\pm}(\mathrm{F}_{q})$
Lusztig [L1] original symbol ( , $(W^{F})^{\wedge}$ )
. , $a$ , Weyl $\chi$ $a(\chi)$ , , $q^{a(\chi)}$ $\chi$
generic degree $q$ , , similarity class family .
$r=2$ , $Z_{n}^{2,+}/\sim$ symbol , $c=So_{2n}(\mathrm{c}\mathrm{h}\mathrm{F}_{q}\neq 2)$ Springer
[L2] . , similarity class $G$ 1
1 . ( $Z_{n}^{2,-}/\sim$ similarity class $G$ non-split $F$ F-
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) , $a$ $a(\Lambda)$ , $u$ , $\dim$ –
.
35. $Z_{n}^{r,\pm}/\sim\simeq P_{n}^{\pm}/\sim$ , $a$ , similarity class $P_{n}^{\pm}/\sim$
. $\alpha,$ $\beta\in P_{n}^{\pm}/\sim$ similarity class , $\alpha\sim\beta$ .
$P_{n}^{\pm}/\sim$ $\prec$ $\alpha\prec\beta$ $a(\alpha)\geq a(\beta)$ , similarity class
. , $P_{n}^{\pm}/\sim$ ,
. , $\alpha,$ $\beta\in P_{n}^{\pm}/\sim$ , $\omega_{\alpha,\beta}^{\pm}\in \mathbb{Z}[t]$ ,
$\omega_{\alpha,\beta}^{\pm}=tRN\pm(x\otimes\alpha\chi)\beta_{\otimes\in}$
, $\Omega^{\pm}=(\omega_{\alpha\beta:}^{\pm}.)$ $|P_{n}^{\pm}/\sim|$ . , $\sigma\neq 1$ ,
$\chi^{\alpha},$ $\chi^{\beta}$ , $W_{0}$ $W\sigma$ . , $|\overline{P}_{n}^{\pm}|$
$P=(p_{\alpha,\beta}),$ $\Lambda=(\lambda_{\alpha,\beta})$ . , $\lambda_{\alpha,\beta}$ , $p_{\alpha,\beta}$
.
(3.5.1) $\{$
$\lambda_{\alpha,\beta}$ $=0$ unless $\alpha\sim\beta$ ,
$p_{\alpha,\beta}$ $=0$ unless either $\alpha\succ\beta$ and $\alpha\oint\beta$ , or $\alpha=\beta$ ,
$p_{\alpha,\alpha}$
$=t^{a(\alpha)}$ ,
$P\Lambda {}^{t}P$ $=\Omega^{\pm}$ .
$r=2$ (3.5.1) 2 Green $(^{*})$
. , $r=1$ Geck Malle [GM] .
4. Dn- Weyl Frobenius
, Schur
Frobenius $D_{n}$- Weyl . $B_{n}$- , $\text{ }.-\text{ }$
$G(e, 1, n)$ Frobenius formula , Macdonald
. , Dn- Weyl ,
, $G(e,p, n)$ .
4.1. $Z_{n}^{r}(m)$ , $x_{j}^{(k)}(0\leq k<2,1\leq j\leq m)$ .
$x$ $(x_{j}^{(k)})$ , $x^{(k)}$ , $x_{1}^{(k)..()},.,$$x_{m}k$ . $[\mathrm{M}$ ,
Appendix $\mathrm{B}$ ] , $B_{n}$- Schur , ,
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. $r\geq 0$ , $0\leq i<2$ $i$ ,
$p_{r}^{(i)}(x)= \sum^{1}(-1)^{ij}pr(x)j=0(j)$ ,
. , $p_{r}(x^{(k)})$ $x^{(k)}$ $r$- . , $r=0$







(4.1.2) $s_{\alpha}(x)= \prod_{k=0}^{1}S(\alpha k)(x^{(k)})$ , $m_{\alpha}(x)= \prod_{k=0}^{1}m_{\alpha^{(}}k)(x^{(k)})$ ,
. , $s_{\alpha^{(k)}}(x^{(k)}),$ $mk\alpha^{()}(x^{(k)})$ $x^{(k)}$ Schur ,





, $w_{\beta}$ $\beta\in P_{n,2}$ $W$ .
42. , (3.2.1) $W^{\wedge}$ . $\alpha\in P_{n,2}$
, $\Gamma_{\alpha}$ $r=2/\mathit{0}_{\alpha}$ . , $\theta(\alpha)=\alpha$ $\Gamma_{\alpha}=\mathbb{Z}/2\mathbb{Z}$ ,
( $\Gamma_{\alpha}=\{1\}$ . ,
$\overline{P}_{n}^{+}=\{(\alpha, \emptyset)|\alpha\in P_{n,2}/\sim, \phi\in\Gamma_{\alpha}\wedge\}$





$(\alpha, \phi)\in\overline{P}_{n}^{+}$ , Schur $s_{\alpha,\phi}=(S_{\alpha,\phi}^{0}, S_{\alpha,\phi}^{1})$ . 1
, $r=2/\mathit{0}_{\alpha}$ ,
(4.2.1) $s_{\alpha,\emptyset}^{0}(x)= \sum r-1i=0S\theta^{i}(\alpha)(_{X)}$
. $s_{\alpha}(x)$ $\alpha\in P_{n,2}$ 4.1 Schur . 2
(4.2.2) $s_{\alpha,\phi}^{1}(x)=\{$
$\pm s_{\beta}(X)$ $\theta(\alpha)=\alpha$ ,
$0$ $\theta(\alpha)\neq\alpha$
. , $\theta(\alpha)=\alpha$ $\alpha=(\beta;\beta)$ . $X_{j}=x_{j}^{(0)_{X_{j}}}(1)$
. $s_{\beta}(X)$ $\beta$ $X=\{x_{1}, x_{2}, \ldots, x_{m}\}$
( ) Schur . , $\phi=1$ , $\phi\neq 1$





$\text{ }$ . (3.2.2) , $W_{\mathrm{e}\mathrm{X}}^{\wedge}$ $\overline{P}_{n}^{-}$ , . ,
$\Gamma_{\alpha}=\{1\}$ , $(\alpha, \phi)\text{ _{ }}$
’
, –
, , $(\alpha, \phi)$ . , $\phi=!$ .
$(\alpha, \phi)\in\overline{P}_{n}^{-}$ , ( $D_{n}^{-}$ ) Schur $s_{\alpha,\phi}=(s_{\alpha,\emptyset’\emptyset}^{01}s_{\alpha},)$ . 1
, $\alpha\in P_{n,2}$
(4.2.3) $s_{\alpha,\phi}^{0}(x)=s_{\alpha}(X)-S\theta(\alpha)(X)$
$s_{\alpha,\phi}^{0}(x)$ . $\alpha’=\theta(\alpha)$ $s_{\alpha\phi}^{0},,=-s_{\alpha}^{0_{\emptyset}}$
,
. 2 , , $s_{\alpha\phi)}^{1}=0$ . , s\alpha , $\pm 1$
.
, $D_{n}$- ) $W$ $W\sigma(\sigma\neq 1)$
. Bn- Weyl $W_{0}$ $P_{n,2}$ , .
$\alpha=(\alpha^{(0)(1)}, \alpha)$ $W_{0}$ $C_{\alpha}$ . $\alpha\in P_{n,2}$ , $\Delta(\alpha)=^{\iota}(\alpha^{(1}))$
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. , $\alpha=(\alpha_{1}\geq\ldots.\geq\alpha_{r}>0)$ $l(\alpha)$ $\alpha$ $(l(\alpha)=r)$
. $W$ % , $C_{\alpha}$ $W$ , $\Delta(\alpha)$
. , $\sigma\neq 1$ , $W_{0}=W\cup W\sigma$ , $C_{\alpha}\subset W\sigma$ , $\Delta(\alpha)$
. , $W$ $\alpha^{(1)}=\emptyset$ , $\alpha^{(0)}\backslash$
, $C_{\alpha}$ $W$ 2 $C_{\alpha)}\prime C_{\alpha}^{J\prime}$ , $\alpha$ $C_{\alpha}$ $W$
. $C_{\alpha}$ , . $C_{\alpha}$
, :3.1 , $W_{0}\text{ },.G.L(\mathbb{R}^{n})$ .
$\mathbb{R}^{n}$
$e_{1},$ $\ldots$ , $e_{n}$ , $\mathfrak{S}_{n}$ $e_{i_{1}}-\rangle$ $e_{i_{2}}\mapsto$ . $.:$ . $\mapsto e_{i_{r}}-\succ e_{i_{1}}$ $(i_{1}, \ldots, i_{r})$
. , $e_{i_{1}}-\rangle$ $e_{i_{2}}-*\cdots\vdasharrow e_{i_{r-1}}-\rangle$
$-e_{i_{r}}‘.\mapsto e_{i_{1}}$
$(i_{1}, \ldots, i_{r-1}, -\mathrm{G})$
$\xi$
. $(i_{1}, \ldots, i_{r-1}, -i_{r})$ $W$ . $\alpha=(\alpha, -. ),$ $\alpha=(\alpha_{1}....\cdot...\cdot\geq\cdots:\geq\alpha_{r}>0)$
, $\alpha_{i}$ .
$w_{\alpha}’=(1,2,$
$\ldots,$ $\alpha_{1^{-1,)(\alpha+\alpha_{2})()}}\alpha 1\alpha_{1}+1,$$\ldots,1\al a_{1}+\alpha_{2}+1,$ $\ldots,$ $\a pha 1+\alpha_{2}+\alpha_{3}\cdots$
$w_{\alpha}^{J\prime}=(1,2, \ldots, \alpha_{1}-1, -\alpha 1)(\alpha_{1}+1, \ldots, \alpha 1+\alpha_{2})(\alpha_{1}+\alpha_{2}+1, \ldots, \alpha 1+\alpha_{2}+\alpha_{3})\cdots$
. , $w_{\alpha}^{J},$ $w_{\alpha}’’$. $C_{\alpha}’,$ $C_{\alpha}^{J\prime}$ . , $W$
$W/\sim$ ,
$P_{n,+}=$ { $(\alpha,$ $c)|\Delta(\alpha)\equiv 0$ (mod 2)}
. , $c\in\{0,1\}$ , $C_{\alpha}$ , $c=0:$ ,
$C_{\alpha}$ , $C_{\alpha}’rightarrow(\alpha, 0),$ $C_{\alpha}^{J\prime}rightarrow(\alpha, 1)$ .
, $W\sigma$ $W_{0}$- $W\sigma/\sim$ , $W_{0}$ , $W\sigma/\sim$
$P_{n,-}=$ { $(\alpha,$ $c)|\Delta(\alpha)\equiv 1$ (mod 2)}
, . $c=0$ .
, $(\alpha, c)\in P_{n,\pm}$ , $D_{n}^{\pm}$- $p_{\alpha,c}=(p_{\alpha,C}^{0},p^{1}\alpha,\text{ })$
. $p_{\alpha,c}$ – , Bn-
(4.2.4) $p_{\alpha,c}^{0}(x)=p_{\alpha}(x)$
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. , $C_{\alpha}$ $\alpha=$ $(\alpha,$ $-)$ , $\alpha=(\alpha_{1}\geq\cdots\geq$
$\alpha_{t’}>0)$ , ( $\alpha_{i}$ )
(4.2.5) $p_{\alpha,c}^{1}(x)=\{$
$0$ $C_{\alpha}$
$\pm 2^{l(}\alpha)_{\prod_{j=1}^{r}()}P\alpha j/2X$ $C_{\alpha}$
. $p_{k}(X)$ Schur , $X=\{X_{1}, X.2)\ldots, X_{m}\}$
( ) . , $c=0$ , $c$ $–1$




, Dn- Weyl $W$ Frobenius
. (4.1.3) .
43. $(\beta, c)\in P_{n,\pm}$ , $W$ $w_{\beta,c}$ . ,
$p_{\beta}$
, $= \sum_{(\alpha,\phi)\in\overline{P}^{\pm}n}\chi^{\alpha}’(\emptyset w\beta,\text{ })s_{\alpha},\emptyset$
5. Dn- Green
5.1. $B_{n}$- Green , [S2]
.
. , $t$ . $0\leq k<2$ $k$ , $r\geq 0$
$q_{r}^{(k)}(X, t)$
(5.1.1) $q_{r}^{(k)}(x;t)= \sum_{1i\geq}(x^{(k})i\frac{\prod_{j}x_{i}^{(}k)-t_{X}(jk+1)}{\prod_{j\neq i}X_{i}(k)-x_{j}(k)})r-1$ $(r\geq 1)$ ,
. ([S2] , $G(e, 1, n)$ 2
$q_{r},\pm(x;t)$ . , $e=2$ $q_{r,\pm}$ .
, $q_{r}$ . ,
.) , $x^{(k)}$ $k$ modulo 2 . , $r=0$
) $q_{0}^{(k)}(X;t)=1$ $\text{ }$ . $q_{r}^{(k)}(x;t)$ , $x,$ $t$ ,






, $\alpha^{(k)}$ : $\alpha_{1}^{(k)}\geq\cdots\geq\alpha_{l_{k}}^{(k)}(l_{k}=l(\alpha^{()})k)$ , $t$ $z_{\alpha^{(k)}}(t)$
$z_{\alpha^{(k}})(t)= \prod_{j=1}^{l_{k}}(1-(-1)^{k}t^{\alpha_{j}}(k))^{-1}$ ,
. , $\alpha\in P_{n,2}$ ,
(5.1.3) $z_{\alpha}(t)=z_{\alpha} \prod_{0k=}^{1}Z_{\alpha^{(}}k)(t)$
$z_{\alpha}(t)$ . , $z_{\alpha}$ $w_{\alpha}$ % $Z_{W_{0}}(w_{\alpha})$
. , $z_{\alpha}$ . $\alpha\in P_{n,2}$ , $l(\alpha)=l(\alpha^{(0)})+l(\alpha^{(1}))$ ,
$\alpha=(1^{n_{1}},2^{n_{2}}, \cdots)$ , $z_{\alpha}= \prod_{i\geq 1}in_{i}n_{i}$ ! . , $z_{\alpha}=2^{l(}\alpha)_{\prod_{k=}^{1}\mathrm{o}Z(\alpha k)}$ .
, $k=0,1$ , $x_{i}^{(k)},$ $y_{i}^{(}k$ ) $(i=1,2, \ldots)$ .
, $x_{1}^{(k)(k)},$$X_{2},$ $\ldots$ .
Bn- .





(5.2.2) $\Omega(x, y;t)=\sum_{\alpha}z_{\alpha}(t)-1(X)p\alpha(y)p\alpha$ .
$\alpha$ 2- .
53. ( ) $\mathbb{Z}[x]$ $\theta$ $\theta(X_{j})(k)x=j(k+1)(j=1,2, \ldots)$
. $y,$ $t$ , $\theta$ ( involutive $\theta_{x}$ : $\mathbb{Z}[x, y;t]arrow \mathbb{Z}[x, y;t]$
. $\pi_{x}^{\pm}$ : $\mathbb{Q}[x, y;t]arrow \mathbb{Q}[x, y;t]$ ,
$\pi_{x}^{\pm}=\frac{1}{2}(1\pm\theta_{x})$
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. , $i=1,2,$ $\ldots$ $X_{j}=x_{j}^{(0)}xj’ j(1)Y=yjyj(0)(1)$ , $\Omega^{1}(x, y;t)$
$\Omega^{1}(x, y;t)=\prod i,j\frac{1-t^{2}X_{i}Y_{j}}{1-X_{i}Y_{j}}$
. $\Omega^{1}(x, y;t)$ $X_{i},$ $Y_{j},$$t^{2}\backslash$ $A_{n}$- Cauchy
.
$\Omega^{\dotplus}(.x, y;t)=-(.\pi_{x}^{+}(\Omega, (x, y\vee’ \mathrm{L};t)), 2\Omega 1(x,,y;t.))-$
$..\Omega^{-}(x, y;t)=(\pi_{x}-(.\Omega(x, y;t)),$ $\mathrm{o})$
.
: $\Omega^{\pm}$ $D_{n}^{\pm}$- Cauchy . $(\alpha, \phi)\in$
$\overline{P}_{n}^{\pm}$ , $q_{\alpha,\phi}(X;t),$ $m\alpha,\emptyset(X)$ Schur . $q_{\alpha,\phi}=(q_{\alpha,\phi’\emptyset}^{0}q_{\alpha}^{1},),$ $m_{\alpha,\phi}=$
$(m_{\alpha,\phi}^{0}, m_{\alpha,\phi})1$ . $(\alpha, \phi)\in\overline{P}_{n}^{+}$ , 1 , $r=2/\mathit{0}_{\alpha}$
(53.1) $q_{\alpha,\phi}^{0}(x;t)= \sum_{i=0}^{r-1}.q\theta i(\alpha)(x;t)$ , $m_{\alpha,\phi}^{0}(x)= \sum_{i=0}^{r-1}m\theta i(\alpha)(X)$ .
2 ,
(5.3.2) $q_{\alpha,\phi}^{1}(x;t))=\{$
$\pm q_{\beta}(X;t^{2})$ $\theta(\alpha)=\alpha$ ,
$0$ $\theta(\alpha)\neq\alpha$ .
(5.3.3) $m_{\alpha,\phi}^{1}(x)=\{$
$\pm m_{\beta}(X)$ $\theta(\alpha)=\alpha$ ,
$0$ $\theta(\alpha)\neq\alpha$ .
, $\theta(\alpha)=\alpha$ , $\alpha=(\beta;\beta)$ . , $q_{\beta}(x;t^{2})$ $X_{j}=x_{j}^{(0)(1}X_{j}$ )
$A_{n}$- $q_{\beta^{-}}$ ( $[\mathrm{M}$ , III, 2]) . $m_{\beta}(X)$ $X_{j}$
.
, $(\alpha, \phi)\in\overline{P}_{n}^{-}$ , 1
(534) $q_{\alpha,\phi}^{0}(x;t)=q_{\alpha}(x;t)-q\theta(\alpha)(x;t)$ , $m_{\alpha}^{0},(\emptyset)X=m_{\alpha}(X)-m_{\theta(\alpha})(X)$ .
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2 ,
(5.3. $\cdot$5) $\backslash q_{\alpha,\phi}^{1}(x;t)=0$ , $m_{\alpha,\phi}^{1}(x)=0$
.
$D_{n}^{\pm}$ 52 .





$\Omega^{\pm}(x, y;t)=\sum_{(\alpha,\text{ })}z\alpha(t)-1p_{\alpha,\text{ }}(x)p_{\alpha,\text{ }}(y)$
.
, , (5.4. 1) , $(\alpha, \phi)$ $\bigcup_{n\geq 1}\overline{P}_{n}\pm$ , $(\mathit{5}.\mathit{4}\cdot \mathit{2})$
, $(\alpha, c)$ $\bigcup_{n\geq 1}P_{n},\pm$ .
55. , $D_{n}$- Hall-Littlewood , Bn-
Hall-Littlewood . symbol $\Lambda\in Z_{n}^{r}$ , [S2]







(5.5.2) $\Omega(x, y).t)=\sum_{\Lambda}QA(X;t)P\Lambda(y;t)=\sum_{A}P_{A}(x;t)Q\Lambda(y;t)$ .
, (5.5.1) , $\Lambda,$ $\Lambda’$ $\bigcup_{n=1}^{\infty}z_{n}^{r}$ . , $|\Lambda|=|\Lambda’|$ $\Lambda\sim\Lambda’$
$b_{\Lambda,\Lambda^{l}}(t)=0$ . ( $\Lambda=\Lambda(\alpha)$ , $|\Lambda|=|\alpha|$ , $|\Lambda|$
$\text{ }$ ) . $(5.5.2)$ $\bigcup_{n=1}^{\infty}z_{n}^{r}$ .
, $\overline{Z}_{n}^{r,\pm}$ $(\alpha, \phi)\in\overline{P}_{n}^{\pm}$ $(\Lambda(\alpha), \emptyset)$ . $(\Lambda, \phi)\in\overline{Z}_{n}^{r,\pm}$
$D_{n}^{\pm}$- Hall-Littlewood $P_{\Lambda,\phi}=(P_{\Lambda,\emptyset)}^{0}P^{1})\Lambda,\emptyset’ Q_{\Lambda,\phi}=(Q_{\Lambda,\phi}^{0}Q_{\Lambda}1)$
$.\text{ _{ }}$ . , $D_{n}^{+}$ - . $(\Lambda, \phi)\in\overline{Z}_{n}^{r,+}$ , 1
$r=2/\mathit{0}_{\alpha}$ ,
(553) $P_{A,\phi}^{0}(X, y;t)= \sum_{i=0}^{r-1}P\theta^{i}(\Lambda)(x, y;t)$ , $Q_{J}^{0} \iota,\emptyset(x, y;t)=\sum_{i=0}^{r}Q\theta^{i}(\Lambda)(X, y;t)-1$ .
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, $\Lambda(\theta^{i}(\alpha))$ $\theta^{i}(\Lambda)$ . 2 ,
(5.5.4) $P_{\Lambda,\phi}^{1}(X;t))=\{$
$\pm P_{\beta}(x_{;}t^{2})$ $\theta(\Lambda)=\Lambda$ ,
$0$ $\theta(\Lambda)\neq\Lambda$ .
(5.5.4) $Q_{A,\phi}^{1}(x)=\{$
$\pm Q_{\beta}(x_{;}t^{2})$ $\theta(\Lambda)=\Lambda$ ,
$0$ $\theta(\Lambda)\neq\Lambda$ .
, $\Lambda=\Lambda(\alpha)$ $\theta(\alpha)=\alpha$ , $\alpha=(\beta;\beta)$ . $P_{\beta},$ $Q_{\beta}$ $\beta$
, $X,$ $t^{2}$ $A_{n}$- Hall-Littlewood . ,
, $\phi=1$ , $\phi\neq 1$ .
, $D_{n}^{-}$ - . $(\Lambda, \phi)\in\overline{Z}_{n}^{r,-}$ , 1
$P_{A,\phi}^{0}(X, y;t)=P_{A}(x, y;t)-P_{\theta}(A)(X, y;t)$ , $Q_{A,\phi}^{0}(x, y;t)=Q\Lambda(X, y;t)-Q_{\theta}(A)(x, y;t)$
. , 2 ,
$P_{A,\phi}^{1}(x, y;t)=0$ , $Q_{A,\phi}^{1}(x, y;t)=0$
. .







, (5.6.1) , $( \Lambda, \emptyset \mathrm{I})(\Lambda’, \emptyset^{J})\text{ }\bigcup_{n=1}^{\infty}\overline{z}_{n}^{r,\pm}$ .
, $|\Lambda|=|\Lambda’|$ $\Lambda\sim\Lambda’$ $b_{(J1,\emptyset),(\Lambda^{l},\phi’)}(t)=0$ . (5.6.2)
$(\Lambda, \phi)$ $\bigcup_{n=1}^{\infty}\overline{z}_{n}^{r,\pm}$ . $\cdot$
57. m $=\otimes_{k=0}^{1}\mathbb{Z}[X_{1},., Xm^{k}]^{\mathfrak{S}_{m}}(k)..()$ $x_{=}(x_{j}^{(k)})$ $\mathfrak{S}_{m}\cross \mathfrak{S}_{m}$
. $–m-$ m $=\oplus_{i\geq 0^{-}m}--i$ . ,
$–im-$ , $i$ ( ) . $l\geq 0$ , $m’=^{m}+l$




, $\Xi=\oplus_{i\geq 0-}--i$ . $—$ ( $B_{n}$- ) .
$x_{1}^{(k)()},$$x_{2}k,$
$\ldots$ Schur $s_{\alpha}(x)$ { n $(n=|\alpha|)$ ,
$\{s_{\alpha}(x)|\alpha\in P_{n,2}\}$ $—n$ $\mathbb{Z}$- . , $\{P_{A}(x;t)|\Lambda\in Z_{n}^{r}\},$ $\{Q_{A}(x;t)|\Lambda\in Z_{n}^{r}\}$
, $–\mathbb{Q}-[t]=\mathbb{Q}(t)\otimes_{\mathbb{Z}}$ Q(t)- .
$D_{n}$- Schur $s_{\alpha,\phi}(X)$ ( $\cup--n\oplus$ . $\{s_{\alpha,\phi}(X)|(\alpha, \phi)\in$
$\overline{P}_{n}^{\pm}\}$ En\oplus n $\mathbb{Z}$- $\Pi_{\pm}^{n}$ . , $\{s_{\alpha,\phi}(X)|(\alpha, \phi)\in\overline{P}_{n}^{\pm}\}$ ,
$\{m_{\alpha,\phi}(X)|(\alpha, \phi)\in\overline{P}_{n}^{\pm}\})$ $\Pi_{\pm}^{n}$ $\mathbb{Z}$- . , $\{P_{A,\phi}(x;t)|(\Lambda, \phi)\in$
$\overline{Z}_{n}^{r,\pm}\})\{Q_{A,\phi}(X;t)|(\Lambda, \phi)\in\overline{Z}_{n}^{r,\pm}\}$ $\mathbb{Q}(t)$ $\Pi_{\pm,\mathbb{Q}}^{n}[t]=\mathbb{Q}(t)\otimes_{\mathbb{Z}}\Pi_{\pm}^{n}$ Q(t)-
.
$B_{n}$- , Schur $s=\{s_{\alpha}\}$ $–\mathbb{Q}-n[t]$ Hall-Littlewood $P=$





$D_{n}^{\pm}$- , Schur $s=\{S_{\alpha,\emptyset}\}$ $\Pi_{\pm,\mathbb{Q}[t]}^{n}$ Hall-






$\overline{Z}_{n}^{r,\pm}$ Kostka . $B_{n}$ ,
$K^{\pm}(t)$ ,
. , $\overline{K}_{(\alpha,\emptyset),(\beta)}\emptyset’$ ) $(t)=t^{a(\beta)}K_{(\alpha},\emptyset),(\beta,\emptyset’)(t^{-}1)$ , $\overline{K}^{\pm}(t)=(\overline{K}_{(\alpha,\emptyset),(\beta,\phi)}’(t))$
. $\overline{K}^{\pm}(t)$ (3.5.1) $P$ . ,
$D^{\pm}(t)=(b_{(\Lambda,\psi}\Lambda’,\emptyset^{J})(),(t))((\Lambda, \phi),$ $(\Lambda’,.\phi’)\in\overline{Z}_{n}^{r,\pm})$ , $b_{(\Lambda,\emptyset}$ ), $(\Lambda’,\phi’)(t)$
(5.6.1) . $D^{\pm}(t)^{-1}=(b_{(A,\emptyset),(\Lambda’}’,’(\phi)t))$ , $\overline{\Lambda}^{\pm}(t)$ $\overline{\Lambda}^{\pm}(t)=$
$(d(t)ta(\Lambda^{J})-a(\Lambda)b_{(A,)}’,’,’(\emptyset(A\phi)\theta^{-1}))$ . , $d(t)=t^{N-n}(t-1)nP_{W}(t)$
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( , ) , $P=\overline{K}^{\pm}(t),$ $\Lambda--\overline{\Lambda}^{\pm}(t)$ (3.5.1)
.
$(5^{-}.7.2)$ (5.7.1) , .
5.9. $\alpha,$ $\beta\in P_{n,2}$ . $\theta(\alpha)\neq\alpha,$ $\theta(\beta)\neq\beta$ . ,
$K_{(\alpha,\emptyset),(\beta,\emptyset)}(t)=K_{\alpha,\beta}(t)\pm K_{\alpha},\theta(\beta)(t)$ .
, $(\alpha, \phi),$ $(\beta, \phi)\in\overline{P}_{n}^{+}$ , , $(\alpha, \phi),$ $(\beta, \phi)\in\overline{P}_{n}^{-}$ ,-
. ( , $\phi$ ).
510. 58 59 , $D_{n}$ Green , $\theta(\alpha)\neq\alpha$ ,
$\theta(\beta)\neq\beta$ , ( $Z_{n}^{r}$ ) $B_{n}$ “Green ”
. $\theta(\alpha)=\alpha$ , $\theta(\beta)=\beta$ $D_{n}$ Green $B_{n}$- Green
$A_{n}$- Green .
, Green $r=2$ , $B_{n}$ Green
. , (5.7.1) Kostka $K_{\alpha,\beta}(t)$
modi ed Kostka $\overline{K}_{\alpha,\beta}(t)=t^{a}(\beta)K_{\alpha},\beta(t^{-1})$ Z Green
, [S2] . , [S2] , $SO_{2n+1}$
Green ([S2] ) symbol $Z_{n}^{2,0}(m)$ . , $m=(m+1, m)$
, $\alpha=(\alpha^{(0)(1)}, \alpha)\in P_{n,2}$ ,
$\alpha^{(0)}$ : $\alpha_{0}^{(0)}\geq\cdots\geq\alpha_{m}^{(0)}\geq 0$ , $\alpha^{(1)}$ : $\alpha_{1}^{(1)}\geq\cdots\geq\alpha_{m}^{(1)}\geq 0$
. – , $B_{n}$ symbol $Z_{n}^{r}(r=2)$ , [S2]
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